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(57) Abstract 

A charge injection assistant a trace of which is added to a functional layer such as a light-emitting layer of an electrolumin- 
escence device to improve the charge injection property of the device, and an organic electroluminescence device which contains 
this charge injection assistant, whose applied voltage is low, which operates with a high light-emission efficiency, and has a long 
service life. The assistant is used for organic electronic devices in which positive holes are injected into an organic functional lay- 
er for transferring positive holes from outside this functional layer, and is made of a stilbene derivative, a distyrylarylene deriva- 
tive or a tristyrylaryiene derivative. In the organic electroluminescence device containing the charge injection assistant described 
above, the ionization energy of this charge injection assistant is lower than that of the light emitting layer. « 
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C H 



C?fc = c h^K-c H = c 



<hV 



C H 



d^f XE> 



<H>- 

©V- 



C H 



( i-Pr : r;7P f ;u 

= chXO^ ch = c ( < ^ > 



) 



C H 



C H 



€K = c H^O>-^0>-C H = 





H 3 C 




C = C H 




-C H = C 



c = c H 




C H = C 




Ha C^Q^ 

C = C H 



H a C 





C H = C 
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C =CH 



(22) 



CH 



44 



-p. = c <g 



C=CH 



CHaO 

CH 3 Q 





C = CH 




CH '^D\ C . CH 




CH=C 



t-Bu 




C=CH 




CH = C 



CH 




( t — B u 



: ^ - 5/ + 'J - 7' f - )l M ) 






CK. 




C = CH 



D — <o 
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\ - Bu 




(23) 



CH3 CH3 CH3 CHa 
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C=CH 




D>- t - Bu 



H 




CH3O 




_ /C=CHXOa 0CH3 //-n\ 



CH = C 




t - Bu 




C=CH 





H - C -0>C = CH^H = C<^- CH 



i-Pr 




OH 



H 3 C 



ok 



CH 



H 3 C 




CH 



3093796^ (P3093796) 



(24) 



47 



48 




H 3 C 




OCH 



H 3 C 




H 3 C 

7 - C=CH 

O HaCO 

<n>v HaCQ 

CHjCHaO -^^;c=ch 

H 3 C 







H ) — CH 



i-Pr 



-<0\ H3 



CO 



C=CH 



CH 3 0 t- 




CH 

t-Bu O^K 

ch=c; ^-Tch 



CH 




i-Pr 



CHaO 

CH 3 0 





C = 




ch=c c ^ 

D- 0CH 




* 
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49 50 



C=CHYO)-0-<pVcH=C 
C=CH-<0)- 0-<Q>-CH = C 



C=CH^(O)-0 -<S^ch=c 
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II 



o 






oo 



10 



20 



30 



40 



50 
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i!<D&m, Cul, IT0, Sn0 2 , ZnOft if 0>R«tt2l9i*ttB|.a s * 

* y ft Unimex 9, Mtt»«Sts: fcjcj: 

»-&fci4, aa**io%±5*#<-t-5wi:asa*u 

V ro, ^ICIO— 20nmCOffiH* s Sf* LV\ 

oft^jt lt(4, ^ h y h y y ?a 

ft, A1/A102, -Y >^*A, *±*£«fcJ?j8«|Mf?>il 

Biff ttii * 1 Onm~ 1 /jLm,ffiZ. 

C0-Cfc5o r <7>JE?L&AJ1 £: ttft ±9(Bv^«JM?jE 
fclO-6cm2/V*©-e*>tLffft*5#*LV\ Sfc, 

r.(0<t 5*lE?LaA«"3|B|-{cov^tt, fulfils 

etflsf-tejs^T, jE?Lco«#(li^i: LTttUH^jft/C^ 

* 36 >b ft E <D t O Sr m *R L T ffl ^ 6 r <b ^ T*£ 5 . 

(*HWff*3 f 112 f 197#W*B»«5#HH) , ***^T 

(*S^W^3, 189, 447^-PJ*B»^# 
RS) , >f S^-ZMBMIMfr (W4^BB37- 16096#&«« 
#fl8) , #5 7 5-^7/w*y»»* (*S#fF^3, 61 

5,402^£ffl«, 1^3,820,989-g-WSB*, 1^3, 542, 544^* 
^$9#, 4#<2>Bg45-555^#, P151- 10983^^, # 
53Bg51-93224^^$g, 17105-£Hk$g, 1^56-4148 

[^55-108667^^, 1^55-156953^^, [W| 
56-36656#^««P#fla) , t° 9 V V ^«»flc*5 i t>* fc° 

(*H«FWF*3, 180, 729-g-Mtt», W4,2 
78, 746-%r9Mm9, 4#^Bg55-88064-f-^#, |r155-88065 

(W)49-105537-^^#, f^55~51086#^$B, |r|5 
6-80051^$B, H56-88141#^^, H57-45545#^ 
ft, 1^54-112637-f-^ft, 74546#^fR** 
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• « 



(28) 



55 

fig) , y=.~\s^*/T%^W&fc (#ffl*Mf*3,615,40 
4#W#Hls #^0g51-lOlO5-^&$B, [346-3712^2; 
1$, [347-25336-^3$, «fHJHB54-53435#4*# 1 1354 
-110536*>&$R, R54-119925#^*4f#flB) , 7!J- 
/KT^V^gft: (*a#fF^3, 567,450-^-Pja«, 133,1 
80, 703-£HW#B#, [33, 240, 597^ffl*, [33,658,520-^- 
9l#ffl*, 134, 232, 103^^8*, 134, 175, 961-^W*ffl#, 
[34,012,376^^*, #^Bg49-35702^£$g, 1339,2 
7577^k$6, #BHBB55-144250-^$R, (356-119132^- 
1356-22437^^, BSllWfFjBl, 110, 518#WjW 

526, 501*W*B«^#fi8) , ^R#fls (*S 

WffF^3,257,203-g-Kjtt#*ir(C|E<gOt<D) , J^^/U 

RK) , 7/^I//yRS* (»MBS54-110837#^«^ 

, tK5/>«»* (*B*MfJB3 f 717. 462*W 
$3*, 4#BflBg54-59143#4k«, [3 55 -52063-^IB, 13 
55-52064-£§-£r$B, [355-46760-^H£$g, 1355-85495-^- 
^ffi, 1357-11350-^-^^, [357-148749^$g^# 
AS) , ^fMyRH* (#BBBB61-210363^», 13 
61-228451-§-<£$B, [361-14642-§-^$g, [361-72255-§- 
|362 - 47646-§-^^, |362-36674#^ffi, [362- 
10652^$B, |362-30255-^$R, [360-93445-^ 

[360-94462-^£3g, [360- 174749^£?g, 1360-1 
75052-&&W##Ift) *if*r**far 5. 

v-7ifV^#f*: (*B»ff^4, 950, 950-g-W 
»») , '>7^ 2 -204996^^) , T 

= y ^SR*fi^{*: (#M5p2 -282263-^«) , 

«M¥ 1 -211399^«) , 4#f-<a 

^ (*>HIBB63-2956965*^*4^K|B«(Ot(0) , 

(*H#fF^4, 127, 412-^£ffl#, #PBg53-27033^ 
Wl, [354-58445-^&$g, [354- 149634-^ffi, [354-6 
4299-g-^ai, 1355-79450-^-^^, [355- 144250#<k 
ft, [356-119132-PH£$g, [361-295558-^<k$R, [361- 
98353#4*$R, |^63-295695#4*$R^#HB) , ^Cgg^ 

1, 10, 15,20—r Vyy ^=^/V-2m, 23H-7$;uyj is 



( 1 ) 



( 2 ) 



5<S 

i (II) ;l, 10, 15, 20-^ Yyy ^=-)V2\Yi, 23H-#A-:7 

(ID ;5, io, 15,20-7" Yy^y (^ispy/u 

jt-tiy=.—;u) -2W,23l\-7$/\sy^>';i/})zi^y? 
visT~ls>f*is K ; T/V^ J*y $ n i/T ~ls$ p 
y K ; y9ui/T~Zs (M&JR) ; ^UfW7^n^ 

; $^ h5^f;v7?p^7=y ; ^7^n^7 
7^n->7^y ; f^ = ^7^n^7=v**^K ; 

l/{\:&VO<Dftm&lk LTtt, N,N,N' ,N' -^h^^ 
-/l/ -4, 4' -^7^7 7x^,N,N' -^^—/V- 
N,N' -is (3 -t^/^y -4,4' -^7^7^ 

7x^,2,2-^ (4 -is- p - h y >VT %yy^~ 
;U) 7 P n/<y, 1,1-^ (4 -i?- p - h y JVT 5 7 7 
mn/u) P^3rU->\N,N,N' ,N' -ff7-p-h 
y^-4, 4' - isT ^ J \fy^^;v t l, l- \fy (4-Zs 
- p - h y A"T ;77x - 4 -7x^/Vi/^ p^ 

20 =^>-, fcf;* (4-^^7^7-2-^f/V'7x^ 
/V) tf^ (4-v^-p- h y/wr^ y 

^m^/V) 7x^/1/^^^^,^ - i/y *L=^!\>— N,N' 
-v? (4-^ h^r^>7x^) -4,4 r -v>7;7t f 7 
^ -/b, N, N, N' ,N' -fF7 7x^/l/-4,4 / -i?T ^ 
yi/7x^I/x-r^4 ( 4' - (^7x^7; 
/) $ K y ^ xi ^ N, N, N— h y (P-hy/W) T 

^ >,4- (^-p-hy^^y) -4' - [4 (v^- 
p-hy/wr^y) ^^y^] ^f/^y, 4— n.n— ^ 

7x^7^7- (2 -v/7x^Vt^;l/) 3 
30 -y h^rix— 4' -N, N-^^ni^yl-T ^ y ^^/l-^<^ 

®S fctt 2 «£Jl±^& * 5 — M T**^g * tit t «t V ^ 
40 ^ IE?La AS temm LfctO-e&oTtctl/\ 



(3) |f 



9WW 
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( 7 ) 



(10) 



(29) 



57 

( 4 ) 



58 




( 5 ) 






( 8 ) 



I 



J* 



( 9 ) 



S"S 



(11) 



t 



t ~Bu 



(12) 



( 13) 



HC = CH HC-CH-U-o-i'-HC-CH 



JUL, 
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(30) 



59 

(14) 



60 




(15) 



C H 




C H 3 C H 



m^ltJf LTIi v 0!l*.rf, 



( 1 ) 




( 2 ) 




( 3 ) 



t - B u 



t - B u 




t - B u 



(t-Bu: *-yt'J-7f*&) 



(TBS) 



t - B u 



( 4 ) 



t - B u 



t - B u 




t - B u 



t - B u 



( 5 ) 



H 3 C(H 2 C) 3 -CH-0 

I 

H 3 C (H 2 C) 3 




0-CH 2 -CH(CH 2 ) 3 CH 3 
I 

(BiBuQ) (CH 2 ) 3 CH 3 



( 6 ) 



N - N 



i-bu-<qm, >-<0 > "^0 > Ct-Bu PBD) 



m » 
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( 7 ) 



62 



( 8 ) 





N - N 




( 9 ) 




(10) 




(11) 




(12) 



t-Bu 



t-Bu 




t-Bu 



t-Bu 
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(13) 



(14) 



63 



(32) 



H*CO 





H 3 C0 



HsCO 




64 



OCH 



>HC-<g>-OH^>-CH=C 





OCH 



OCH 




c=HC -<D^C>- CH=c : 




HsCO 




OCH 



(15) 



<§>-CH = CH 




(16) 



<H/ C 




40 



y—/U&mfck Uttt, — JttS (XII) So 

itf (xiii) 



A r 



) 1 



A r 



1 3 



N - N 

N - N 
— ^ 0 J^" A r 



i 2 



(XII) 



1 s 



N - N 
— U. Q JJ— A r 



1 4 



(XIII) 
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65 



66 



-^Stttij:7x=.;i/S, if 7 CUBA'S, T> h^ — 

N - N 



fetter ysft«s*(f <btb>5o r.(D«^ea<k^» 



) 



3V 3 



C H 



N — N 





( P B D ) 



CCH.) 




C(CH 3 ) 



N - N 




N - N 





o 



-g-J&flll (BCzVBiW-g-fiSc) 



(CjHsOjPHjC 




T*:»£;ft5*;**:/^^/W.8g£T/i^>#HfaT 
T-DMS0205 il !) -7 h/WCg^L* * y J*— t — ^ h 
v-K (tBuOK) 1. 0gSr^Dx.fc o ^O^, N-^i^/W*^ 
3 -*^#>v'T;vf t K2. OgSriDx, SiB 

» «b ix £ (D I£ ,& (±300^ &. ± X' h o /Co 
£fc, 7°d h>-^a^*Rft (1H-NMR) 7*^-? h/K 

(IR) h/W&T/S*$>*T0>H!li£i!£*5r-.Et 

QlH-NMR (^:CDC1 3 ,^!P : T hy^f^V (TM 
S) ) 



CH=CH 



CH2CH 



40 



o 

II 

C H « P CO C 2 H 5)2 



6 (ppm) =6.9—8.5 (m, 26H: ^'fr If 7 ^ ~ Ul/MJk 

6 (ppm) =4.3 (q,4H:^^S^>^ ^U>- (-CH 
2-) ) 

5 (ppm) =1.4 (t,6H:^^yWS^^^/^ (~CH 3 ) ) 
©IR*^* h/W (KBrl6#Jj£) 

v c-Ci 1600cm" 1 ( C = C (DWmMW)) 

6 c-H> 975cm"! (C -HOffifl^lffiKl) 

C:88. 82% (89. 15%) 
H: 5.98% ( 6. 12%) 
N: 4.45% ( 4. 73%) 
#^:C 4 4H 36 N2 




CH = CH 



CH*CH 
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67 



£-fijc#J 2-8 



6? 



laxity 



1 



T Jl -r t K {* 



DPAVBi 



DMSO 



t B u O K 




BCzVB 




CHO 



DMSO 



t BuOK 



DPAVBm 



DMSO 



t BuOK 




BCzVBo 




CHO 



DMSO 



tBuOK 



DPAVBo 




6 



DMSO 



t BuOK 



DPAVB 



DMSO 



t BuOK 




8 



TCzVB 




CHO 



DMSO 



t BuOK 
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(35) 



70 



8 



* x * > ^? x r- ;u 



(C 2 H 6 0) 2 PH 2 C 

II 

0 




CH 2 P(0C 2 H 5 ) 2 



0 



(C 2 H 5 0) 2 PH 2 C 

II 

0 




CH 2 P(0C 2 H s ) 2 
II 
0 



(C 2 H 6 0) 2 PH 2 C 

II 

0 



H 2 P(0C 2 H s ) 2 



0 



(C 2 H 5 0) 2 PH 2 C 

II 
0 



CH 2 P(0C 2 H 5 ) 2 
II 
0 



(C 2 H 6 0) 2 PH 2 C 

II 

0 



CH 2 P(0C 2 H s ) 2 
II 
0 



(C 2 H 5 0) 2 PH 2 C 

II 

0 




CH 2 P(0C 2 Hs) 2 
II 

0 



0 



(C 2 HsO) 2 PH 2 C-<^ 

0 



CH 



°(0C 2 Hs) 



CH 2 P(0C 2 H 5 ) 2 
II 
0 



9 

1- (2- (4-^f;l'7x=;U) if-/l') t°U>" 
(MeSTPy) CO-^J5g 

K8.05g (20$y^-/W) *5itD?l - t°l/V*/^>->T 

/i-Tt K4.61g (20 5 U ^-/i-) ^r/w^>-#ia*TT-*s 

7K^^/-yH50 5 y U y \- MzMM\stz. 0 *©t, 



50 



/H§i£40$ y y 7 h/v (20$ y^e/w) ^ar-so^W 
jSt^t®. $ h^M&X'zo^m.wv,. *2o$yy 
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71 

®lH-NMR (^:CDC1 3 ,«* : h7^f^7> (TM 

s) ) 

6 (ppm) =2.40 (s^H^y^^fyl/S^H) 
6 (ppm) =7.2—8.6 (m, 15H:^ fl^x—A' 

C:94. 73% (94.70%) 
H: 5.28% ( 5.30%) 

5>^S::C24Hi6 

1 - (2- (4- (4 -^m^/W^7-n/U) 7^^/W) 
xf^/V') (STSTPy) (D^f& 

4- (2 - 7 zn^/U^"r^;i>) ^si/fr h V 7 * —A 
$^^^>7^^p|j K4. 9g (lO^y^eA) *5jfctfi-fc° 20 

U^Aztf^TA-xb: K2. 30g (lO^y^E-A) SrTA- 

v- / — A*ift4o 5 y y 7 (20 ^ y ^-ao 
»t#it^ s&fcsa-e3o^m»#L, *io^yy 

^ H H B 2. llg (iR^52%) SrWfco 30 
W&Jxfc^J*4fc^KjSf4259~260 € C-C*>ofc 0 

iH-NMR^^^ hA, IR;*^ h/V-ST^TU^^tff 

©iH-NMR (*«E = ***fti^^^^^**->K (DMS 
0-d6) , ^*:TMS, 100°C) 

5 (ppm) =7.2—8.4 (m, 22H: ^#^5*3 ± * 



72 

*I(^)H) 

C:94. 58% (94.55%) 
H: 5.41% ( 5.45%) 

^^:C 32 H 2 2 

9- (2 — y^m—AoL^^/P) T>" h ^ir V (STA) CO 
h/^^oiri/W^^^^:^ n y K3.89g (1 
fcK2.06g (lO^y^-A) SrT/v^^#H«T"C*S*3: 

^y— /woo $ y y y h/w^swufco ^<£>tg, SS0.5 

^A/y y Y^<0]} f^Ax K/^^y— 

20 ^ y y y h/w (10^ y-^A) sr, Sfi-C3o#Rij&»i*T 
fST^TiL $e>fc^a-e305Min«^L, Tkio^yy 

6#Mfc*Sft3.41g (lfc*48%) Sr#fc 0 

W^tl^^^Oii^fj:132-133 0 C"efoo^ 0 

®!h— NMR (j§8K:CDCl 3 ,«ifS:TMS) 

6 (ppm) =6.8—8.2 (m, 16H: 3£#iBi:fc3 J: atef^/V* 

C:94. 28% (94.25%) 
H: 5.70%) ( 5.75%) 
5H^C 22 Hi 6 



□ 



O 
II 

(C 2H 6 0 ) 2 PH 



fiSc#!)12 (DPAVTPO-a-^ft) 



o 




-e^ftS^^Se^^-TVU. 86g<t 4- (N.N-v^ 
i=;U7?;) 'iyXT/lrfc K2. 5g£TA-=fV#ll^v 

tt'dmso3o$ y y s/ hMcfeffl&itti. y 

-t-^ h^rv-K ( t -BuOK) 0. 9gSr*Px., ^?ST*4B# 
(±272. 5~274. Sttfeofc, 



50 



CH 2 P(OC 2 H 5 ) 2 



4fc, iH-NMR*-<^ h;K Wi^WRt^^^tffilS 

©iH-NMR (^^:CDC1 3 ,S* : X hv* 7 /Vis 7 > (TM 
S) ) 

6 (ppm) =6.9—7.6 (m, 44^4^^ — 7xxUy 

K4^W (FD-MS) 
C58H 4 4N 2 = 768{Cl>Pt LT, m/z = 768 ( z = 1 ) Xtfn/z 
= 384 (z=2) (D^mhtltZo 
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C:90. 72% (90.59%) 
H: 5.57% ( 5. 77%) 




(37) 




74 

N: 3.71%> ( 3.64%) 

CH=CH^>-N^Q> 

6 



^ffi^ij 1 — 8 

25mmX75mmXl. lmm<D^f5^S4E (H0YA|±|K, NA40) _h 
IT0SrSg*jfe^T100nm<^J¥$T-SiMLfcfc<O (HOYA 

ottTftJUfcU UV^-y>gE# (UV300,1>-A=^><^— 

JPJR#— h fcN, N' -If* (3-^Wx^;i/) -N, 
N' -i/7x^;U (1,1' -tf^mn/lx) -4,4' -i?T 
S V (TPD) £200mgAtU ffiO* U >»ffiStl«U»# 
— HC4,4' -tr* (2,2' -v?^zn^yUtT^/V) tT7i 
^/l/ (DPVBi) £200mg£AH, £ ^{CfdlcO^e y yf>S 
e^»^-h^«ffifaA*JKl»-C?fc5ft-&ift (A) 

£200rog£AtU K^WSr 1 X 10" 4 Pa 
4-e«JELfco ^^TPD^AofcmjiB^— h £215— 22 

otstiDii, s*#*,so. i-o. 3nm/&x*mw5immm 

K«9 0bi-rt^<, EJLffiAJlfcDPVBiS:^^ h$J-3fti: 



10 



20 



LT40nm^SL^ o (A) (D^- 

h«:*n!l&U »3teJH3l{b-&* (A) SrjR^Lfco Z-?>h 

(b) ) {c^lt, (a) (ommmm* (o (ss2* 

tLfeo fi£oT\ Spit [^^ bWfiCSt^) 
ffrg* (A) tt (D) (*2*^-T) £fto 

^vSS/^^^ry MC«!7^+— ^500mgAttT, X£« 

£r 1 X10-4pa*T*«JELfc o 
#C^-C\ ^*3&K0. 01— 0. 03nm/$>-C8 - Ko^rV 

Lfc Q iSSr^#ii^0. lnm/#, 

1. W»"t?ra«HKE*LT« : "^^S/^^ftfr 
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mm 1 
mm 2 
mm 3 
mm a 
mm 5 
mm e 
%mm 7 

JfffeM 8 

it©#j i 



(38) 



75 



(A) 



DPAVBi 

BCzVB 

BCzVBi 

DPAVBm 

BCzVBo 

DPAVBo 

DPAVB 

TCzVB 



( B ) 

( n 



2. 8 

3. 5 
3. 0 
2. 7 

2. 7 

3. 0 
3. 0 
2. 5 



3. 0 

4. 5 
4. 0 
3. 7 

3. 7 

4. 5 
4. 0 
3. 0 



(C) 
( n m/fclO 



0. I ~0. 1 3 

0. 0 2 
0. 7 

0. 1 — 0. 1 3 

0. 1 ~0. 1 3 

0. 0 4 

0. 0 5 



0. 0 5 



0. 0 7 



JfcW 2 
ffidl 3 
Jfctf'J 4 
Jfcffl 5 

mm 7 

J£#J 8 
it ©09 1 



(mA/cm 2 ) 



I 5. 0 

7. 5 

9: 5 

9. 0 

1 1. 0 

1 1. 4 

7. 5 

7. 0 

0. 7 
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C H = C H 
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